Introduction
The purpose of this study is the establishment of the system to image the electrical and ultrasonic properties in same space. To achieve it, the electrical and ultrasonic integrated sensor was proposed. In this paper, three parameters such as the position and size of an object inserted between the sensors and temperature in the equipment are estimated by using the proposed sensor.
Method
The proposed sensor consists of a pair of piezoelectric ceramics. Propagation time is measured by each piezoelectric ceramic, and conductance between a pair of piezoelectric ceramics is also measured by using the electrode on the surface of piezoelectric ceramic. Therefore, the electrical and ultrasonic properties in same space are simultaneously obtained by the proposed sensor. In addition, plural information in the space are obtained from these data. Fig.1 is the schematic diagram of experimatal equipment. In the experiment, the gypsum as the object was inserted between a pair of piezoelectric ceramics which were arranged inside the cylindrical equipment filled with saline water of 0.1% concentration. Conductance between a pair of piezoelectric ceramics was measured by LCR meter. Propagation time were also obtained from transmitted wave and reflected wave at each piezoelectric ceramic of H side and L side by using the function generator and digital storagescope. Therefore, three measured values were obtained. Three kinds of gypsum which have the diameters of 35mm, 50mm and 65mm as the object were prepared. Conductance and propagation time were measured at five positions of gypsum and temperature of 20ºC, 25ºC, and 30ºC about three kinds of gypsum. The position p and diameter of gypsum d and temperature in the equipment T were estimated from measured values. Table 1 shows the results estimated by the measured values of conductance and propagation time. Estimation was operated by the second polynomials equations of position p, diameter d and temperature T which were derived by the least square method using measured values of conductance and propagation time. In table 1, p a , d a and T a respectively show established values of the position and the size of gypsum, and the temperature in the equipment, and p e , d e and T e show the estimated values, respectively. As results, it is found that the position and the diameter of gypsum and the temperature in the equipment are approximately estimated with the estimated accuracy of ±0.6mm, ±1.1mm and ±0.2°C, respectively.
Result

Conclusion
In this paper, it was suggested that estimation of the position and size of the gypsum and the temperature in the equipment was possible from propagation time and conductance measured by the propsoed sensor. In this paper, three parameters such as position and size of an object inserted between the sensor and temperature in the equipment are estimated by using the electrical and ultrasonic integrated sensor. The integrated sensor consists of a pair of piezoelectric ceramics. Propagation time is measured by a pair of piezoelectric ceramics, and conductance between a pair of piezoelectric ceramics is also measured by the electrode on the surface of piezoelectric ceramic. Therefore, electrical and ultrasonic properties are obtained by the proposed sensor. In the experiment, gypsum as the object was inserted between a pair of piezoelectric ceramics which were arranged inside the cylindrical equipment filled with saline water of 0.1% concentration, and conductance and propagation time were measured by a pair of piezoelectric ceramics at temperature of 20℃, 25℃, and 30℃.
Three kinds of gypsum which have the diameters of 35mm, 50mm and 65mm as the object were prepared. The position and diameter of gypsum and temperature in the equipment were estimated from propagation time and conductance measured by the integrated sensor.
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